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Description 

^wfSSL. relates to latex po.ymers which are soluble , in aqueous alkaline medium to provide 
thickeners for use in aqueous coating compositions, especially latex paints. 

the Skener is a nonionic polyurethane of various types, but these do not provide the.r thickening 
alkali soluble anionic latex polymers which possess these desired charactenst.es. 

™*$^\^%^^S%W Pe-nt of a monoethylenica.ly unsaturated monomer 
' 8Cki ,C 9 » SJSRTyJSSWS weTg'Kcent of a nonionic urethane monomer which is the 

a " d <rM o un to about 2 weight percent of a polyethylenically unsaturated monomer may be 

and diallyl benzene. 

The preferred surfactants have the formula: 

R-0-fCH 2 -CHR'0 ^-(-CHs-CHjO VH 

i„ «/hich R is an alkvl aroup containing 6-22 carbon atoms (typically dodecyl) or an alkaryl group 

number from about 6-150, and m is an average number of from 0-50 provided n is at least as great as m 

k wilTbe Leiood that urethanes can be made by various procedures, sc Mta urethanc . reaction 
produced herein can be made in any desired fashion so long as the resulting product Is essentially the 

JSrSed^ 



*tSe2L which are copo.ymer.zed in aqueous emulsion ir , this 
proportion of carboxylic acid monomer must be present, as previously defined. Various carboxyl.c acid 
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monomers can be used, such as acrylic acid nMh £^ 

polymers when homopolymenzed and are llustratM dy acryi™ anu m r 

Scryiate. butyl acrylate or * e are 

in this invention than it was in *«^^" 0 ^PrSS to considerable variation within the formula 
The monohydricnonionic surfactanl component is s "° ,e "~ °°"|be Carrying a polyethoxylate chain 
presented previously. The essence of the surfa * a "t 

(which may include some polypropoxylate groups) and which .s term nate^ uns ^ rated 
When the hydroxy-terminated polyethoxylate "sed herejr ^"^^ "^Ji urethane in which a 
monoisocyanate. as has been " lu *; at ^ a urethane linkage, 

polyethoxylate structure ^^^S^^^J^ acid thickeners provide superior 
In this invention it has been found that • l * n ^ u ?^ l ^ r ™ h I ne Drima ry thickening mechanism is 
thickening action when urethane linkages; rep J^^g ™ 2„e ?me the hydrolytic stability 
alkali solubilization of a P^^^^^ ana when P referred 

of the urethane group is superior to the Wrotyflcstac ™ £ T aueous alkaline mediums as found in 

^Sfes'To obtain an , S m S o,^ 

SKSSSS'^SSl. procure *. « _ — 
nonionic urethane monomers of this invention. 

Example 1 

,Pre ^o n nMi te r otsT%a« 0 n e tted with a thermometer, heating mantle, thermoregulator, stirrer 

Ett&^SfiEX 15?Ca 0 nd a h P e«d for two hours while trace moisture is removed and 
collected in the Dean-Stark ^^'^""^^.^1"^^ Stark trap is replaced with a condenser, and the 

mmmmwm 

t6m Knli product is a white wax in appearance with residual isocyanate content of 0.5% and Iwith 98% 
of the original ethylenic unsaturation retained. This product is designated ^^™^*f*) n Table 
For purposes of comparison, the following Example is illustrative of Examples 2-Athrough 2^ in Table 
II for the preparation of an alkali-soluble thickener containing no urethane monomer. These latex thickeners 
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dispiay poor performance because they possess low solution viscosity, have poor thickening efficiency, 
and provide poor flow leveling properties in latex paints. 

Example 2 

* T. M M. .^PPed as in Example 3 he^.fjeris eha,o.d 523.5 . delonlzed wefe,. The 
water is healed to are and purged wfthi rtrogen forM M» „ 756 . 7 a 

A pre-emulsion of monomers » » Wnrt •neMjaraeadTMM » „ f >dduMa „ thvtene 

. oXSrpne^ 

- K\TfS^*S* «U . (10%. of ^ —£Ett^™*~ 
followed by 10-0 a of 5% sodium peroilfate "luoonjl.. S^TJ^Si ™„1°° ed ove 15 hours 

spindle a. 100 rpm), pH of J*. "t^Z^L 1S»fo wlte- ™. "JS so Won is ohttlned wid. 

s^sr^oV^ 

Tab,e . ... ~* c vam nio« Q-A throuah 3-U and 4—19 in Tables I! and 111 for 

Example 3 

(Preparation of an Alkali-Soluble Thickener with ^X^coITdeLr nitrogen inlet, thermoregulated 

followed by 10 g of 5% sodium persulfate ^^^^^coMd prooressiuefy ousr 25 
htu^oom^ 

^im»^^^ 

RVT Brookfield viscosity of 1375 mPas (No. 3 spindle at 10 rpmj. 
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TABLE I 



Example 
No. 


REACTANTS 

M« nft . Ethoxylated Surfactant Used 
Isocyanate Ethylene oxide 
lUAd Hydrophobe (Moles) 


1-A 


M-TMI 


Nonyl -Phenol 


Q 


1-B 


M-TMI 


* Nonyl -Phenol 




1-C 


M-TMI 


Nonyl -Phenol 




1-D 


M-TMI 


Nonyl -Phenol 




1-E 


M-TMI 


Nonyl -Phenol 


1 A A 


1-F 


M-TMI 


Octyl -Phenol 


A A 

40 


1-G 


M-TMI 


Dinonyl-Phenol 


A A 

49 


1-H 


M-TMI 


Dinonyl-Phenol 


150 


1-1 


M-TMI 


Lauryl C-C12) 


L J 


1-J 


M-TMI 


Stearyl (C18) 


30 


1-K 


M-TMI 


Oleyl (C-18) 


zu 


1-L 


I EM 


Nonyl -Phenol 


50 


The surfactants used in 


the above Table are: 






Example No. 


Trade Name 






1-A 


Igepal CO-630 






1-B 


Igepal CO-730 






1-C 


Igepal CO-880 






1-D 


Igepal CO-970 






1-E 


Igepal CO-990 






1-F 


Igepal CA-890 






1-G 


Igepal DM-880 






1-H 


Igepal DM-970 






1-1 


Siponic L-25 






1-J 


Siponic E-15 






1-K 


Emulphor ON -8 70 




1-L 


Igepal CO-970 
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Table II 

PREPARATIONS OF ALKALI -SOLUBLE LATEX THICKENERS 
USING EXAMPLE 1-D URETHANE MONOMER 
Thickener Monomer Composition 1* Aqueous 

Solution 

Urethane Ethyl Methacrylic Viscosity 



CAOlBpi e 


n u iiymci 


Acrvl at e 


Acid 


at PH 9 






f Wr 4 1 
V. n u • * J 




(rriPa-s) 


Z-A 


none 




75 


52 


Z-B 


None 


in 
4U 


V V 


70 


z-c 


None 




45 


96 


Z-D 


Ma ha 

none 


/ u 




220 


* ft 

3-A 


r 

5 


4 3 




470 


3-B 


r 

5 


C A 

5U 


4 j 


400 


3-C 


10 


35 


c c 


764 


3-D 


1 A 

10 


/4 A 

40 


j \J 


1220 


3-E 


10 


C A 


AO 
4U 


1375 


3-F 


1 A 

10 






1553 

X <J J <J 


3-G 


1 5 






268 


3-H 


15 


35 


C A 

all 


1 730 


3-1 


IS 


40 


45 


2025 


3-J 


15 


45 


40 


2140 


3-K 


15 


55 


30 


2S75 


3-L 


15 


65 


20 


1416 


S-M 


15 


70 


15 


178 


3-N 


20 


50 


30 


4880 


3-0 


25 


30 


45 


3400 


3-P 


25 


35 


40 


5680 


3-Q 


25 


" 40 


35 


73S0 


3-R 


25 


50 


25 


4400 


3-S 


30 


25 


45 


5180 


3-T 


30 


40 


30 


6100 


3-U 


45 


25 


30 


880 


Cellulosic** -- 






2196 
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TABLE II CONTINUED 

Properties In An Interior Flat Paint 

Thickening Brush Drag Leveling 

Example Efficiency Viscosity Viscosity 

(No.) (Dry Lbs.*) (Poise) (Poise) 

2-A*» 32.42 1.85 3523 

2-B** 20.52 2.17 3555 

2-C** 22.48 2.39 2607 

2- D** 23.04 2.43 3444 

3- A 12.87 2.14 1801 
3-B 11.93 2.36 1501 
3-C 9.72 2.17 1659 
3-D 9.00 2.31 2686 
3-E 9.30 1.95 2686 
3-F 

3-G 11.86 2.17 1975 

3-H 8.01 2.45 2038 

3-1 8.02 2.27 2449 

3-J 7.97 2.10 20S4 

3-K 8.72 2.15 3729 

3-L 13.50 1.30 5609 

3-M 22.34 1.29 6636 

3-N 7.96 2.10 2054 
3-0 

3-P 7.16 1.98 1975 
3-Q 

3-R 7.80 1.46 2528 

3-S 6.92 1.53 1248 

3-T 7.55 1.29 1375 

3-U 8.79 2.43 1122 

Cellulosic** 7.00 0.96 2212 

•Number of pounds (1 lb = 0.453 kg) of material which must be added to 378.5 1 (100 gallons) of latex paint 

to provide 92—96 KU Stormer Paint Viscosity; 1 Poise = 10 _1 Pa-s 

Cellulosic is Natrosol® 250 HBR, a hydroxyethyl cellulose from Hercules Inc. 
••Comparative 
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TABLE III 



OTHER EXAMPLES OF ALKALI -SOLUBLE THICKENERS 





USING URETHANE MONOMERS 


FROM TABLE 


I 


Urethane 


Thickener Monomer 


It Aqueous 


Thick- 


Monomer 


Composition 




Solution 


ener 


Example 


Urethane 


Ethyl 


Metha- 


Viscosity 


Example 


Used 


Monomer 


Acrylate crylic 


at PH 9 








AC la 




(No.) 


(No. ) 


(Wt.t) 


/ j. ft \ 

(Wt.t) 




(mPa-s) 


4 


1-A 


10 


50 


40 


417 


5 


1-A 


25 


50 




1272 


6 


1-A 


10 


40 


so 


62S 


7 


1-A 


25 


3S 


40 


1550 


8 


1-B 


10 


SO 


40 


477 


9 


1-C 


10 


50 


40 


969 


10 


1-E 


10 


50 


40 


2256 


11 


1-F 


10 


50 


40 


1480 


12 


. 1-G 


10 


50 


40 


10053 


13 


1-6 


25 


SO 


25 


17160 


14 


1-G 


10 


40 


50 


6680 


15 


1-G 


25 


35 


40 


29600 


16 


1-H 


10 


SO 


40 


3080 


17 


1-1 


10 


SO 


40 


752 


18 


1-K 


10 


50 


40 


1830 


19 


1-L 


10 


SO 


40 


1066 
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TABLE III CONTINUED 






U re thane 


Properties In 


An Interior 


Flat Paint 


Thick- 


Monomer 








ener 


Example 


Thickening 


Brush Drag 


Leveling 


Example 


Used 


Efficiency 


Viscosity 


Viscosity 


(No. 


(No.) 


(Dry Lbs*) 


(Poise) 


(Poise) 


4 


1-A 


9.56 


1.66 


3081 


5 


1-A 




-- 


-- 


6 


1-A 


9.85 


1.88 


•1896 


7 


1-A 


7.95 


1.0S 


1722 


8 


1-B 


9.92 


1.75 


3160 


9 


1-C 


8.B1 


2.25 


4266 


10 


1-E 


10.25 


1.82 


6794 


11 


1-F 


8.09 


1.89 


148S 


12 


1-G 


8.52 


2.20 


2171 


13 


1-G 








14 


1-G 


6.82 


1.31 


2007 


15 


1-G 


4.74 


1.15 


1896 


16 


1-H 


7.7J 


1.47 


3444 


17 


l-I 


8.52 


2.20 


2171 


18 


1-K 


8.80 


1.09 


3350 


19 


1-L 


9.45 


2.04 


1438 


* see 


note in 


Table II. 







Claims 

1. A nonionic urethane monomer which is the urethane reaction product of a monohydric nonionic 
surfactant with a monoethylenically unsaturated monoisocyanate. , j . . . . . . 

2 A JonionfeTethane i monomer as recited in claim 1 in which said monohydnc nomomc surfactant 

has the formula: R _ O4 CH 2 -CHR'04 iB -H:H r -CH 2 0 

in whirh R is an alkvl arouo containing 6-22 carbon atoms or an alkaryl group containing 8-22 carbon 
Soma R' h !to « averag'e number from about .6-160. and m is an average number of from 

°"1 VSSSi I^JS^-^h^a^^ said monohydnc nonionic surfactant is 
an J^SaS^oM -out 50 mo.es of adducted ethylene oxide per mole of nonyl 
phenoS is reacted with alpha, alpha-dimethyl-m-isopropenyl benzyl mjM. 

a An alkali soluble thickener which is an aqueous emulsion copolymer ot. 

?A fabou 20-7 > weight percent of an alpha, beta-monoethylenically unsaturated carboxyhc acid. 

(B) about 2^2owe^ht percent of a monoethylenically unsaturated monomer lackmg surfactant 

CaP Tc i ! V about 0 5-60 weight percent of a non-ionlc urethane monomer recited in claim 1; and 

6 about 2 weight percent of a polyethylenically urethane 

5 An alkali soluble thickener as recited in claim 4 in which said component (C) <s the non.on.c urethane 

^T^StoUiSe'Thickener as recited in claim 4 in which said component (A) is methacrylic acid 
present ZHSH 5 from 25-55 weight percent and said component (B) is ethyl acrylate present ,n an 

^ZZ^S^iSSL, the neutralized aqueous emu.sion copolymer of claim* 

£ aquwus SSc Ja Vecited in claim 7 in which said copolymer is neutral.zed w.th ammon.um 
hydroxide. 
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9 An aaueous latex containing the neutralized aqueous emulsion copolymer 

% CSueous M«Lm!o the neutralized aqueous emulsion copolymer of cla.m 6. 



Patentanspruche 

dar t"iichtionisches Monomer nach Anspruch 1, worin das monohydrische nichtionische Tensid die 
Formel 

R-04CH ! -CHR'0t,-KHj-CH ! 0VH 

a WiB oe Sex enthartend das neutralisierte waBrige Emulsions-Copolymer von Anspruch 5. 
nXSSSm ^eXaltend das neutralisierte waBrige Emulsions-Copolymer von Anspruch 6. 



Revendications 

1. Monomire urtthann. non Ionian, qui ea I. p-oooit orSth.no. d'on. rtwlon mm on ttnsloaaif 
monohydrique a pour formule: 

R-O-f-CHr-CHR'O •> B -<-CH s -CH 2 0 k» 

"^Sh^^ les alcalis qui est un copolymers en emulsion aqueuse de: 

/ifSlr 2^70% en Doids d'un acide carboxylique a insaturation cuB-monoethylenique, 
S SSS ?£3f « poids S din n monomere ^saturation monoethylenique n'ayant pas de pouvo,r 

tenSi (C) environ 0,5-60% en poids d'un monomere urethanne non ionique selon la revendication 1, et 
D de 0 Tusq^Tenviron 2% en poids d'un monomere a insaturat.on poly6thyl6nique. 
5 I £!& eSle dans les alcalis selon la revendication 4, dans lequel ledit constrtuant CO est le 

m ° n 6° t*££*SZ ^ttSZSSL™ 4. dans lequel ledit constant (A) est un 
acide mKc^e present en une quantite de 25-55% en poids et ledit constrtuant (B) est I'acry.ate 
; d'6thyle, present en une quantity de 30-65% en poids. 
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7. Latex aqueux contenant le copolymere en emulsion aqueuse neutralist selon la revendication 4. 

8. Latex aqueux selon la revendication 7, dans lequel ledit copolymere est neutralise avec de 
rhydroxyde d'ammonium. 

9. Latex aqueux contenant le copolymere en emulsion aqueuse neutralist selon la revendication 5. 

10. Latex aqueux contenant le copolymere en Emulsion aqueuse neutralist selon ia revendication 6. 
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